metal contamination of meat product. Risk assessment involves risk identification, hazard characterization (using material regulatory acceptable standards).Exposure assessment (using contamination data and food consumption data) to obtain level of intake and risk characterization (using ADI and PTWI and TDI) to evaluate risk for the individual. It has been reported that some metals like copper accumulate more in shoot than roots of plants [13] .No work has been done on dietary exposure and risk assessment of heavy metals through vegetables and some meat consumption in Awka metropolis, Anambra State Nigeria This work is aimed at assessing dietary exposure/Intake of heavy metal contamination in some vegetables and parts of cow meat and to estimate their health risk using analysis of individual food item and food frequency questionnaire. This is because food is an important source of overall exposure and undertaking its risk assessment becomes very important too. Contribution of each food to heavy metal contamination is also of interest especially for epidemiological study of disease. ADI represents safe intake level for a healthy adult of normal body weight who consumes an average amount daily. It measures toxicity for a long time exposure of a chemical substance as oppposed to acute toxicity.
II. Materials And Method
Collection of Samples: The Samples were collected using hand gloves made of polyethylene. Fresh samples of cow liver, kidney and beef were collected from slaughter house called Kwata. The samples were collected with a quartz and put in a polyethylene bag, taken to the laboratory for preparation and analysis.
PREPARATION OF SAMPLES:
The collected samples were washed with distilled water to obtain a wet weight. The meat samples were dried in an oven at 105 o C for 48hrs.The local pears were cut into pieces before drying.
Preparation Of Meat Sample
Before collecting the meat samples, a hand glove made of polyethylene material was worn. The sample was collected from Kwata slaughter in Awka North L.G.A, Anambra State. The Liver, Intestine meat and Beef (red meat) were collected. The samples were washed with distilled water to obtain a wet weight. The meat samples were dried in an oven at 105 o C for 48hrs.the samples were ground into a fine powder using manual grinder (Coroner Model) and then taken to the laboratory for digestion.
Preparation Of Vegetable Sample
The collected vegetable samples were washed with distilled water to obtain a wet weight .The samples were dried in an oven at 105 o C for 48hrs.They were ground into a fine powder using Coroner blender and then taken to the laboratory for digestion.
Digestion Of Meat Sample
1g of dried meat sample was digested with 10cm 3 of 1:4 HNO 3 :H 2 O 2 acid mixture using a mino Kjeldahl vessel in a fume cupboard at 120 o C for 1hr.The digest was filtered and diluted with 50cm 3 of distilled water. The solution was analyzed with AAS 200fs.
Digestion Of Vegetable /Food Sample
1g of each sample was were and added into a 10cm 3 of aqua rajia and heated with a hotplate in fume cupboard for 20min.After complete digestion of the sample ,the flask was allowed to cool and then10cm Apart from Occium Viride which exceeded the provisional tolerable weekly intake for Pb by 110.5%, all other Vegetable samples were within the tolerable limit by JECTA [5] .The concentration of Pb in all the meat sample were within the PTWI. The concentration of Pb in all the vegetable samples were below the PTDI limit of 3.5µg/kg bw /day except for cent leaves (Ocium Viride).This showed that cent leaf was the major contributor of Pb to adult population in the area. The low concentration of Pb in parts of meat fell in agreement with the result of this metal in fodder samples on which cows feed. This implied that fodder grass was not the source of lead contamination of cow meat as was observed by some authors. Excess accumulation of Pb in the body causes problem in the synthesis of hemoglobin, Kidney and Liver function as well as reproductive system of human [14] .Also typical disease such as lead intoxication, encephalopathy, radical nerve paralysis and Saturime colic are common [12] .
The concentration of copper ranged from 0.01±0.001mg/kg in tobacco snuff to1.90±0.45mg/Kg in bitter leaf for the vegetable samples and 0.08±0.05mg/kg to 2.02±2.0mg/kg for meat sample
The estimated daily intake ranged from 12.60µg/person/day (0.21µg/kg bw in intestine to154.80µg/person/day (2.58µg/kg bw/day) in Cow liver for the cow meat samples, 7.20µg/person/day (0.12µg/kg bw/day) in garden egg to 468.00µg/person/day (7.48µg/kg bw/day) in tobacco snuff for the vegetable sample and197.40µg/person/day (0.21µg/kg bw/day) in cow intestine to 2.58µg/kg bw/day in cow liver for the meat sample. The implication is that there is no danger in copper consumption from these food substances as the levels obtained fell below the limit set by USRRA European Commission and WHO [5] .
The concentration of Cobalt ranged from 0.10±0.01 in tobacco Snuff to 2.00±0.14µg/kg in bitter leaf for the vegetable samples,0.44±0.80µg/kg in Cow beef to 0.78±0.01µg/kg in cow kidney for parts of cow meat. The estimated daily intake ranged from1.26µg/kg (0.02µg/kg bw/day) in Veronica amygdalina (bitter leaf) to 1.01µg/kg bw/day in Occium Viride (cent leaf) for the vegetable samples, 0.62µg/kg/day in cow kidney to 1.77µg/kg bw/day in cow intestine for the parts of cow meat.
The concentration of zinc ranged from0.10±0.004mg/kg in fodder grass to 3.60±0.003mg/kg in tobacco snuff for the vegetable sample,0.45±0.02mg/kg in cow intestine to 3.45±0.01mg/kg in kidney for the parts of Cow meat sample.
The estimated average daily intake ranged from 0.21µg/kg bw/day in local Pear to 2.69µg/kg bw/day in tobacco snuff for the vegetable sample in Cow Intestine to 2.77µg/kg bw/day in cow Kidney for the parts of cow meat sample.
The estimated daily intakes of zinc in all the samples studied were well below the acceptable level of 11.00µg /kg/day. Zinc is an essential trace metal which acts as a cofactor in metalcoe enzyme but high concentration if zinc in human has been reported to damaged pancreas; disrupt protein synthesis [5] . However, Zn consumption from the selected food does not portends any inherent danger for the people in Awka, Nigeria. The Concentration of arsenic ranged from 0.001±0.01 in tobacco snuff to 0.96±0.051µg/kg in carrot for the vegetable samples, 0.01±0.00mg/kg in cow intestine to 0.06±0.20mg/kg in cow liver for the parts of cow meat sample.
The estimated daily intake for arsenic ranged from 0.01µg/kg bw/day in tobacco snuff to 1.06µ7g/kg bw/day in bitter leaf for the vegetable sample, 0.05µg/kg bw/day in cow kidney to o.23µg/kg bw/day in cow intestine for the parts of cow meat sample. The estimated provisional tolerable daily intake arseenic fell within the tolerable limit by European standard, WHO standard of 7.1 µg/kg bw/day. The percentage provisional tolerable limit by weekly intake(% PTWl) of arsenic in all food sample studied were within the range from 0.1-14.9% in tobacco snuff to Bitter leaf (vegetable). Acute arsenic exposure can give symptoms such as heartache, nausea and severe gastrointestinal irritation [17] .
The concentration of Cd ranged from below detectable limit (BDL) in tobacco snuff to 0.34µg/kg in fodder grass for the vegetable sample, 0.23±2.60µg/kg in cow liver to 4.34±0.02µg/kg in kidney for the part of cow sample.
The estimated daily intake of cadmium ranged from below detectable limit (BDL) in tobacco snuff to 0.386µg/kg bw /day in Ocium viride for the vegetable sample, 0.29µg/kg bw/day in cow liver to 3.49µg/kg bw/day in cow kidney for the parts of cow meat.
The concentration of cadmium from parts of cow meat exceeded the provisional daily intake except for cow liver. However, Cd concentration in vegetable samples was below the provisional tolerable daily intake. The percentage provisional tolerable weekly intake ranges from 6.0% to 28% of PTWI for the vegetable samples, 29% to 34% for the parts of cow meat. Excess accumulation of Cd in the body causes lung cancer, pulmonary adenocarcinomes, prostatic and proliferative lessons, kidney dysfunction and hypertension.
The implication is that care must be taken in consumption of some parts of cow meat as due to adverse effect of exposure of Cd since they exceeded the safe limit of 30% PTWI for toxic metals that biaccumulate in human while the consumption of vegetable s have no dangerous effect as they fell below the provisional tolerable daily intake.
The concentration of chromium ranged from 0.10±0.22mg /kg in tobacco snuff to 0.32±0.1mg /kg in fodder grass for the vegetable samples, 0.14±0.21mg/kg in cow intestine to 1.30±0.0mg/kg in cow kidney for the parts cow meat sample.
The estimated daily intake of chromium also ranged from 0.07µg/kg bw/day in Tobacco snuff to 0.57µg /kg bw/ day in garden egg for the vegetable samples, 0.32µg/kg bw/day in cow intestine to 1.08µg/kg bw/day in cow beef for the parts of cow meat samples. The results show that all the vegetable samples studies are within the acceptable daily intake of 35µg/kg [5] while that of parts cow meat exceeded the level. The consumption of these parts of cow meat are the major source of contamination of Awka people Nigeria, since intake from these substances well exceeded the acceptable daily intake of 35µg/ kg /day based on the US -ADI, European Commission Standard (ADI) [5] .
III. Conclusion:
Food contamination is a crucial pathway of human heavy metal contamination. Therefore undertaking risk assessment is important towards increasing life expectancy of the citizens as studies of toxicological effect from experimental animal and sometimes man do not normally agree with health risk assessed on the basis of acceptable scientific criteria.
